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Abstract 
Research emphasizing evolutionary and resource-based perspectives of the firm 
highlights the importance of core capabilities as sources of superior performance, 
and views capabilities in computer-based IT systems as instrumental in leading to 
strategic advantage. However, the asymmetrical results from such systems 
present a somewhat confusing picture as to the key issues that managers should 
be addressing. W e present an approach to IS capability development that applies 
a combined evolutionary and resource-based perspective. W e propose that IS 
capability is determined along three strategic dimensions and will result from 
effective and sustained efforts in three complementary areas that are discussed in 
this paper. W e use three case studies to illustrate the use of the proposed IS 
capability framework in analyzing information systems in organizations. 
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The Strategic Dimensions of Information Systems Capability: 
A n Evolutionary and Resource-based View 
1. Introduction 
Organizational capabilities and their support of firm based innovation for sustainable competitive 
advantage has been a prominent research area in recent years (Nelson and Winter, 1982; 
Wernerfelt, 1984; Dosi and Orsenigo, 1988; Lall, 1987, 1992; Lall, et al., 1994; Prahalad and 
Hamel, 1990; Grant, 1991; Bell and Pavitt, 1993; Collis, 1994; Hamel and Prahalad, 1994; Teece 
and Pisano, 1994; Zander and Kogut, 1995; Marino, 1996; Teece, Pisano, and Shuen, 1997). 
Organizational capabilities comprise the capacity consistently to deploy an integrated set of 
resources (including specialized competencies) to attain specific functional and strategic 
objectives. Capabilities are socially complex phenomena that accumulate over time through 
non-market activities and are embedded in the organizing principles, routines and resources of 
the organization (Nelson and Winter, 1982; Collis, 1994; Barney, 1995; Marino, 1996). They 
tend to be idiosyncratic and firm specific, and as a consequence cannot be easily replicated by 
competing organizations or by the same firm in different contexts (Teece, Pisano, and Shuen, 
1997). A highly capable organization is one that consistently delivers superior organizational 
performance and productivity growth. 
Several authors have drawn attention to the fact that there is confusion in the management 
literature over the use of the terms, competencies, capabilities, and resources (Collis, 1994;, 
Grant, 1991; Marino, 1996; Amit and Shoemaker, 1993). W e prefer to use the term 
"capabilities" because it underscores the socially complex nature of the phenomena, considered 
to be embedded in the individuals, routines and resources of the organization (Nelson and Winter, 
1982; Collis, 1994; Barney, 1995; Marino, 1996). W e concur with Teece, et al. (1997) that "the 
term 'capabilities' emphasizes the key role of strategic management in appropriately adapting, 
integrating, and reconfiguring internal and external organization skills, resources and functional 
competencies to match the requirements of a changing environment. "(Teece, Pisano, and Shuen 
1997, p. 515). 
1.1 IT and sustainable competitive advantage 
Information systems researchers have suggested that business firms may derive 
competitive advantage through their capability to invest in and exploit information technology 
(Cash and Konsynski, 1985; Ives and Learmonth, 1984; Porter and Millar, 1985). Such 
advantage is short-lived, however, if solely resulting from the deployment of superior technology 
alone. Information technology that previously conveyed strategic advantage soon becomes a 
competitive necessity (Clemons and Row, 1991). Superior IT outcomes may depend on high-
level IT management competence (Mata, et al., 1995) and the sustained efforts of line managers 
to serve customer needs (Scott-Morton, 1991). It has been suggested that sustained competitive 
value from IT result from prescient and proficient action on the part of managers and users in 
exploiting relationships among complementary organizational resources (Ross, et al 1996' 
Powell and Dent-Micallef, 1997). 
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It seems to us that firms seeking to derive sustainable advantage from investment in IT 
must develop high levels of information systems (IS) capability. Information systems capability 
refers to an organization's capacity to harness and leverage complementary organizational 
resources in designing, acquiring, deploying, using and sustaining computer-based information 
systems to create sustainable competitive business value. Understanding how firms derive 
competitive value from their investments in IT has been a challenge for IS researchers. 
Researchers have highlighted variety of factors that are critical to realizing substantial benefits 
from IT. Some of the factors identified include effective strategic information systems planning 
(Earl, 1993; Segars and Grover, 1999), business - IT strategic alignment ( Chan, et. al., 1997; 
Luftman and Brier, 1999), IT infrastructure capability (Broadbent, et al., 1996), absorptive 
capacity (Boynton, et al., 1994), complementary IT assets (Ross, et al., 1996; Powell and Dent-
Micallef, 1997). However, none of these factors alone or in combination seem sufficient to 
explain how firms can realize competitive value from IT systems investments. There appears to 
be a need for a more comprehensive way of conceptualizing how firms develop the capability to 
deploy and derive value from IT systems. 
Adopting a combined evolutionary and resource-based perspective, this paper proposes a 
conceptual framework through which organizational information systems capability can be 
analyzed and understood. It uses as its basis the 'dynamic capabilities' model proposed in Teece 
and Pisano (1994) and further developed in Teece, Pisano, and Shuen (1997). This model serves 
as an important building block because it allows us to emphasize the heterogeneous and firm-
specific nature of organizational information systems capability. There often seems to be a 
presumption in both the research and practitioner literature that the capability to deploy and 
exploit IT systems for competitive value is readily transferable across firms. However, 
experiences reported in a number of case studies (McFarlan and Stoddard, 1986; Brohman, 
Copeland, and Huff, 1998; Brown, 1998; Stoddard and Jarvenpaa, 1995; Scott and Vessey, 
2002) suggest otherwise. Information systems capability is highly idiosyncratic and difficult to 
imitate or replicate. Such capability cannot be bought in factor markets but emerges from the 
interaction between the firm's resources, routines, and environments. 
The paper is organized as follows. In section 2, key aspects of evolutionary and resource-
based theory and how these contribute to understanding organizational information systems 
capability are reviewed. A brief overview of the IS capability framework is presented and a 
model proposed for operationalizing the framework. The model articulates the interaction 
between various components. W e illustrate the application of the framework using three case 
studies, which provide texture in describing the capabilities and their evolutionary features. 
Implications for managers and future research directions conclude the paper. 
2. Evolutionary and resource-based views of organizational capability 
Evolutionary and resource-based views of the firm (Penrose, 1959; Nelson and Winter 
1982; Barney, 1989; Teece, Pisano, and Shuen, 1997) represent two c ] ™ ^ ™ ^ l ^ ™ °ff 
research informing investigation into organizational capabilities They support the notion of 
organizational heterogeneity and give primary consideration to how .organizations develop and 
accumulate firm-specific knowledge that provides the basis for their distinctiveness. 
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2.1 The evolutionary view 
Institutional and evolutionary economists have challenged traditional thinking about how 
firms become technically competent and innovative. They highlight the asymmetries that exist 
between firms in various settings in the employment and diffusion of technology (Lall, 1982, 
1987; Rosenberg 1982, 1994; Bell, 1984; Fransman, 1984; Dosi and Orsenigo, 1988; Freeman, 
1988). They also take issue with the traditional notion that technological capability results only 
through major technological innovations and breakthroughs, and instead suggest that firms 
develop technological capability through a much broader effort in technological learning and 
knowledge accumulation. Technological capability develops as firms engage in the process of 
acquiring, implementing and assimilating new technology. 
The concept of routines is fundamental to the evolutionary perspective of the firm. They 
are considered the essential building blocks of organizational effectiveness. Evolutionary 
economists emphasize the importance of organizational routines in distinguishing between those 
firms that perform well and those that do not (Nelson and Winter, 1982; Nelson, 1987). Routines 
encompass predictable behavioral patterns prevalent in firms and can range from well-specified 
technical procedures to policies regarding investment, business strategies and organizational 
relationships. The development of effective routines is essential and they develop through 
concerted efforts to coordinate and replicate effective patterns of behavior that "represent 
successful solutions to particular problems" (Teece and Pisano, 1994). Firms do not become 
capable simply by having the right ingredients of staff, technical infrastructure, finance, and 
markets. Their capabilities develop through an evolutionary learning process that is shaped by 
the firm's particular experience and by practice as organizational members repeatedly and 
consistently execute a repertoire of effective behaviors, developing and refining effective routines 
and discarding ineffective ones (Eisenhardt and Martin, 2000). S o m e routines, that may have 
contributed to organizational success in the past, with time and change in circumstances, may 
actually become inhibitors to success in the present and future (Leonard-Barton, 1992). Firms 
must therefore become adept at learning those behaviors that are productive and should be 
maintained and vigorous at unlearning and discarding those that have become dysfunctional 
(Hamel and Prahalad, 1994, p.59). 
The evolutionary view is important to the study of organizational information systems 
capability in at least two significant ways. Firstly, it emphasizes that the capability to effectively 
deploy and exploit information technologies develops through an extended process of learning 
and unlearning, knowledge accumulation, and the prescient and proficient execution of effective 
managerial, technical and operational routines. Firms do not develop high levels of IS capability 
overnight. Secondly, it emphasizes the importance of the firm's context and history. In so doing 
it highlights the path-dependent nature of past investments made in organizational strategy, 
processes, and infrastructure and how these significantly impact the degree to which 
organizations can readily adopt new strategic approaches and deploy new processes and 
infrastructure in the future (Teece, et al., 1997). 
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2.2 Traditional resource-based view 
Hamel and Prahalad's 1990 article on the core competence of the corporation is credited 
with igniting the current interest in the resource-based view of the firm (Wernerfelt, 1995). 
Researchers have turned to the resource-based view to find explanations for the asymmetries in 
market performance among competing firms. Influenced largely by Penrose (1959) and 
articulated by Wernerfelt (1984) and Barney (1986), the resource-based view of the firm holds 
that competitive advantage resides in the firm-specific capabilities that are generated in 
organizations. Capabilities develop through a transformation process involving the unique 
integration, deployment, and co-ordination of internal and external skills and resources which are 
used and combined with organizational routines (Andreu and Ciborra, 1996). These capabilities 
are idiosyncratic and difficult to imitate. M u c h of the knowledge on which capability rests is 
firm-specific, localized and tacit in nature. Organizational capability develops in a cumulative 
and evolutionary manner and generally exhibits path-dependent characteristics. Firm capabilities 
tend to have a large tacit dimension that is difficult to codify and replicate. They develop within 
the context of imperfect and uncertain information and require significant investment in 
continuous organizational learning. The capabilities make it possible for firms to engage in 
continuous innovation, which enables them to exhibit superior market performance. Historic 
core capabilities, instead of conveying advantage may seriously limit the capacity of the firm to 
be responsive and innovative in a fast-changing business environment (Hamel and Prahalad, 
1994). Current capabilities m a y be superceded by higher-order capabilities (Collis, 1994) or may 
make it difficult for firms to adapt and change in a dynamic environment (Leonard-Barton, 
1992). 
2.3 Dynamic Capabilities 
The 'dynamic capabilities' framework proposed by Teece and Pisano (1994) and 
developed further in Teece, Pisano, and Shuen (1997) attempts to overcome the limitations of the 
resource-based view in dealing with dynamic markets. While the R B V recognizes the 
importance of accumulating and deploying valuable, difficult to imitate, replicate, and substitute 
resources, it does not attempt to explain the mechanisms by which "entrepreneurial rents and 
competitive advantage' are sustained, especially in rapidly changing environments (Teece, et al., 
1997). The traditional R B V focuses on matching current firm resources and capabilities with 
opportunities in the marketplace while the dynamic capabilities view focuses on the need to 
develop capabilities that will allow it to respond to and shape circumstances emerging in the 
environment (Jarvenpaa and Leidner, 1998). "The term "dynamic' refers to the capacity to 
renew competences so as to achieve congruence with the changing business environment; certain 
innovative responses are required when time-to-market and timing are critical, the rate of 
technological change is rapid, and the nature of future competition and markets difficult to 
determine. The term 'capabilities' emphasize the key role of strategic management in 
appropriately adapting, integrating, and reconfiguring internal and external skills, resources, and 
functional competences to match the requirements of a changing environment" (Teece, et al., 
1997 p. 515). 
Teece, et al. (1997) identify three classes of factors that shape dynamic capabilities: 
processes, positions, and paths. Processes "refer to the way things are done in the firm, or what 
may be referred to as routines, or patterns of current practice and learning. By position we refer 
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to its current specific endowments of technology, intellectual property, complementary assets, 
customer base, and its external relations with suppliers and complementers. B y paths w e refer to 
he strategic alternatives available to the firm, and the presence of absence increasing returns or 
attendant path dependencies" (Teece et al., p. 518). B y highlighting the notion of path 
dependencies, the dynamic capability framework recognizes the pivotal role history plays in 
shaping the trajectory along which the capabilities develop. Routines structures, resources, 
learning that were developed and accumulated in the past will support or hinder the firm s ability 
to seize opportunities presented to it or to respond adroitly to environmental turbulence. 
Eisenhardt and Martin (2000) suggests that dynamic capabilities should be viewed as 
'tools that manipulate resource configurations". Dynamic capabilities are not themselves a 
source of competitive advantage. Such advantage comes from the resource configurations 
resulting from the application of the capabilities (Eisenhardt and Martin, 2000). In their 
reconceptualization of dynamic capabilities, Eisenhardt and Martin (2000) suggest that rather 
than viewing dynamic capabilities as 'routines to learn routines', dynamic capabilities are 
'specific organizational and strategic processes by which managers alter their resource base (p. 
1111). The capabilities are not totally idiosyncratic but exhibit commonalities across firms in the 
form of 'best practices'. They are not manifested solely in detailed analytical routines but also as 
simple, experiential, ones. This is especially so in high velocity markets. Outcomes from the 
application of dynamic capabilities are not always predictable. They vary according to the 
dynamics of the market. Competitive advantage may not only come from dynamic capabilities 
with the traditional characteristics (valuable, rare, inimitable, nonsubstitutable) associated with 
them. They may also derive from dynamic capabilities that are valuable, somewhat rare, 
equifinal, substitutable, and fungible. Dynamic capabilities evolve along a unique path that is 
'shaped by learning mechanisms such as practice, codification, mistakes, and pacing' (p. 1111). 
The dynamic capabilities approach is valuable and instructive to our study of 
organizational information systems capability on a number of fronts. Firstly, it emphasizes the 
pivotal role of prescient and focused managerial action in creating the capacity to reconfigure and 
transform organization processes and positions to respond to environmental dynamics. The 
information systems literature emphasizes the pivotal managerial roles in such areas as strategic 
IS planning (Earl, 1993), IT systems delivery and use (Boynton, et al. 1994 ), change 
management (Markus and Benjamin, 1997; Keen, 1981), and performance and risk management 
(Kettinger, et al. 1994 ). Top management commitment, involvement, and participation in 
defining and delivering IT systems are linked to systems acceptance and success. Secondly, it 
brings to the fore the notion of path dependency. Investments in particular IT systems tend to 
have long-term implications and limit the choices that organizations can make about future 
technologies and systems. For example, by implementing a specific type of E R P system 
organizations are limited in the path they can take to upgrade and renew their systems (Markus, 
2000). IT systems and resulting infrastructure take a long time to deploy and stabilize and will 
not readily be changed or discarded. Thirdly, dynamic capabilities, as articulated by Eisenhardt 
and Martin (2000) correctly suggest that the capabilities themselves do not lead to competitive 
advantage. They play a necessary but not sufficient role. This notion is appealing to us because 
w e feel that information systems capability in and of themselves will not lead directly to 
competitive advantage. They however, play a central role in allowing for the creation, 
integration, recombination, and release of valuable organizational resources. 
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Information systems capability 
W e define information systems capability as an organization's capacity to harness and 
leverage complementary organizational resources in designing, acquiring, deploying, using and 
sustaining computer-based information systems to create sustainable competitive business value. 
Our prior discussion of dynamic capabilities suggests to us that rather than being similar firms 
have different capacities to absorb and assimilate information technology (Boynton, et al., 1994). 
There are aspects of information systems capability development and application, such as 
effective IT project management that can be considered 'best practice' in the field. However, IT 
outcomes are influenced by organizational contexts (Weill, 1992; Walsham, 1993), management 
processes (Soh and Markus, 1995), managerial IT skills (Mata, Fuerst and Barney, 1995), 
management climate (Boynton, et al., 1994), IT assets (Soh and Markus, 1995; Ross, et al., 
1996), and complementary resources (Clemons and Row, 1991; Brynjolfsson and Hitt, 1998; 
Powell and Dent-Micallef, 1997). 
Delone and McClain (1992, p. 84), after surveying the research literature, identified six 
dimensions along which IS success can be measured. These are systems quality, information 
quality, information use, user satisfaction, individual impact, and organizational impact. W e feel 
that a firm with high levels of IS capability is one that consistently can deliver high value IT 
outcomes along all the dimensions suggested as well as contributing to organizational 
profitability and survival. Highly capable firms will have high quality IT infrastructure and 
systems that are integrated, reliable, function-rich and flexible (Broadbent, Weill, O'Brien, and 
Neo, 1996). They are able to rapidly and adroitly create and deploy high quality IT assets in the 
face of changing competitive and technological demands (Ross, et al., 1996). A high level of IT 
knowledge and skills will permeate all facets of those organization's operations at strategic, 
tactical, and operational levels. They will experience significant IT impacts at functional and 
process levels (Soh and Markus; 1995; Mooney, et al., 1995). They will also demonstrate high 
levels of managerial, technical and operational IT competence. Generally, such organizations will 
exhibit superior capacity to leverage the benefits of IT to contribute to operational efficiency and 
flexibility as well as overall profitability. 
The strategic dimensions of information systems capability 
An integrative structure through which information systems activities and components 
can be analyzed, interpreted and explained is proposed below. Inspiration and support for this 
framework comes from Teece and Pisano's (1994) work on "The dynamic capabilities of firms". 
Teece and Pisano (1994, p. 541) propose that a firm' capabilities are determined by three 
strategic dimensions: its managerial and organizational processes, its position and the paths 
available to it. Based on this and other theoretical considerations raised earlier, w e suggest the 
three strategic dimensions of routines, resources, and contexts determine information systems 
capability. These terms (routines, resources, and context) embody the central concepts of both 
the evolutionary and resource-based perspectives discussed earlier. Table 1 provides an outline 
of the three dimensions and their components 
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Table 1 Strategic dimensions of organizational information systems capability 
Dimensions 
1. Routines 
• Strategic IS planning 
• IS organization structure 
and governance 
• IT systems delivery and 
integration 
• IT-enabled change 
management 
• IS/IT performance and risk 
management 
• IS-related learning and 
knowledge development 
2. Resources 
• Human resources 
• IT infrastructure 
• Finance 
• IS/IT competencies 
• Firm-specific knowledge 
and information 
• Organizational 
culture/climate 
Descriptions 
The management and non-management 
practices and activities that promote the 
successful deployment and exploitation of 
computer-based information systems. 
Articulating a vision of the role of IS in the 
organization and developing an IS strategy 
that is firmly aligned with business strategy. 
Crafting the governance structure, processes 
and staff composition of the IS organization 
to provide the mechanism effective 
implementation of IS/IT. 
Coordinating the integration of functional 
IS/IT skills, processes, technology, and 
information. 
Managing IT-enabled organizational change 
in response to changing environments and 
opportunities. 
Ensuring the delivery of expected systems 
performance and managing the risks 
associated with deploying IT-based systems 
Generating new IS related knowledge and 
embedding them into organizational 
routines. 
Organizational endowments that create 
the capacity to undertake the deployment 
and effective use of computer-based 
information systems. 
Skilled and experienced managerial, 
technical, operational personnel 
Investments in IT resources: hardware, 
software and telecommunications. 
Capacity to fund and sustain investment in 
IT infrastructure and services. 
Specialized IS/IT management, technical 
and operational competencies, gained 
through project implementation experience 
and R & D , embedded in organizational 
memory. 
Knowledge and information owned by or 
accessible to the business about markets, 
products and services, employees, 
customers, suppliers, competitors, 
technologies, and other factors. 
Organizational culture and climate 
supportive of IS development and 
implementation. 
Selected References 
Boar, 1994; Brancheau, et al., 1996; Chan 
et al., 1997; Earl, 1993; Henderson, et. al., 
1996; Lederer and Sethi, 1991; Keen, 1996; 
Rockart, 1979; Rockart, et. al., 1996; 
Applegate, et al., 1996; Brancheau, et al., 
1996; Brown and McGill, 1994; Clark, et 
al., 1997; Cross, et al., 1997; Lacity and 
Hirschheim, 1993; Lacity, et al., 1996; 
Leifer, 1988; Venkatraman, 1997. 
McKersie and Walton, 1991; Beath, 1991; 
Boynton, et al., 1992; Laudon and Laudon, 
1996; Markus and Keil, 1994 
Benjamin and Blunt, 1992; Benjamin and 
Levinson, 1993; Keen, 1981; Markus, 1983; 
Markus and Benjamin, 1997; McKersie and 
Walton, 1991 
Applegate, et al., 1996; Delone and 
McLean, 1992; McKeen and Smith, 2003 
Andreu and Ciborra, 1996; Bell, 1994; 
Garvin, 1993; Hedberg, 1981: Leonard-
Barton, 1992; Levinthal and March, 1993; 
McKeen and Smith, 2003. 
Brancheau, et al., 1996; Earl and Skyrme, 
1992; Keen, 1988; Lee, et al., 1995; Ross, 
et al. 1996; Ward and Griffiths, 1996. 
Brancheau, et al., 1996; Keen, 1996; 
Tapscott and Caston, 1993; Weill, et al., 
1996; Weill and Broadbent, 2000; Ward 
and Griffiths, 1996. 
McKeen and Smith, 2003 
Davenport 2000 
Keen, 1988; Lee, et al., 1995; Lacity, et 
al., 1996; Roepke, et al., 2000; 
Davenport, 2000 
Nonaka and Takeuchi, 1995; 
McKeen and Smith, 2003 
Soh, et al., 2000; Kambayashi and 
Scarborough, 2001 
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3. Contexts 
• General-environmental 
context 
• Industry context 
• Firm/business context 
The role of the historical, current and 
future contexts in influencing 
organizational IT-related investments. 
Historical and current external 
environmental factors (political, economic, 
social, regulatory, technological) 
influencing IS investment decisions and 
organizational IS capability development. 
Strategic and technological opportunities 
and challenges within the industry 
environment driving investment in 
computer-based information systems. 
Firm-specific factors related to 
organizational history, culture, and 
management style. 
Parker, 1996; Tapscott and Caston, 1993; 
Porter, 1980; 
Weill, 1992; Walsham, 1993; 
Routines reflect the efforts of management and non-management personnel in 
conceptualizing, designing, coordinating and executing organizational activities related to the 
implementation of computer-based information systems. W e use the term routines to emphasize 
our focus on execution rather than simply the articulation of ideals. Drawing on the extant IS 
research literature, six strategic routines are highlighted. These are strategic IS planning, IS 
organization structure and governance, IT systems delivery and integration, IT-enabled 
organizational change management, IS/IT performance and risk management, and IS/IT related 
learning and knowledge development. Organizations will need to effectively institute and 
execute these routines if they hope to successfully deploy and deliver value generating IT 
systems. 
Resources refer to organizational endowments that form the basis of IS capability 
development. These resources include: human resources, IT infrastructure, organizational IS/IT 
competencies (managerial, technical and operational), firm-specific knowledge and information, 
financial capacity to invest in and sustain IS/IT infrastructure and services, supportive 
organizational culture and climate, and effective internal and external organizational partnerships 
and linkage relationships. IS resources can be conceptualized as similar to IT assets (Ross, et al., 
1996). 
Contexts focus on the general, business, and firm environments that influence 
organizational IT-related investments and the path-dependent nature of such investments 
Investment alternatives are constrained by internal and external contextual factors including past 
IS/IT investments. However, technological advances and the strategic challenges and 
opportunities faced by the organization broaden the alternatives open to the firm. 
The IS capability approach emphasizes the interplay between a variety of forces It 
g u g g « t X ^ l « nc^Ltively rational choices that are shaped by the social context o he 
nrnf (O iver 1997). The IS capability framework allows for the broad comprehensiveness o the 
S S p h e n o m e n a ' w h i l e allowing investigation of each component in greater detail. 
s 
The sections that follow illustrate the applicability of the proposed framework in studying 
organizational information systems capability. W e begin with a brief overview of the research 
method and data collection approach. 
Research Method 
We applied the case study method in our research (Yin, 1994). The three case studies 
provide texture to describing the information systems capabilities and their evolutionary, firm-
specific, and idiosyncratic features. They show that a variety of contextual and organizational 
factors shape an organization's decision to make IT investments as well as the successful 
execution of that decision.. The three firms selected were implementing enterprise-wide 
information systems. The firms differed in size and operated in three different industries. One 
firm was a public utility with operations spread across the country, one was a commodity 
production and marketing company, and the smallest was a pharmaceutical manufacturer. 
Data Collection 
The three case studies took place between July 1993 and March 1996. They involved a 
series of semi-structured interviews with people at various organizational levels. At least 8 
people were interviewed in each organization (Phillips, 1981). Chief executive officers (in two 
of the organizations), senior IT and line of business managers, as well as other functional and 
operating personnel were interviewed. Repeat interviews were conducted with key people over 
the three-year period. Personnel from external consulting firms and IT suppliers were also 
interviewed. Documentary evidence (IT strategic plan, business plans, annual reports, 
newsletters, and other internal documents) were collected and analyzed. The first author attended 
an executive IT steering committee meeting and a user acceptance interview, as well as an 
information session organized by an IT vendor. 
The three cases are: (1) Electricity Supply Company (ESC), a large government-owned 
electricity generation and supply utility: (2) Pharmaceutical Manufacturing Company (PMC), a 
relatively small company operating in the highly competitive pharmaceutical industry; and 
Commodity Marketing Company, a government-owned company engaged in the processing and 
marketing of agricultural products. More detailed descriptions of the case studies are available 
from the authors on request. Table 2 provides a contextual overview of these three firms. 
Findings pertaining to components of the routines and resources dimensions for each of the 
companies studied are included in Tables 3 and 4. 
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Table 2 Firm Context 
Ownership Structure 
Industry position 
Revenues (millions US$) 
No. of Full time 
Employees 
Business Vision 
Strategic business focus 
Strategic IT focus 
Electricity Supply 
Company 
Government-owned 
enterprise 
Monopoly provider 
$225(1993) 
7500 
'World class' electricity 
company 
High-quality, reliable 
electricity supply 
Enterprise-wide distributed 
IS 
Pharmaceutical 
Manufacturing Company 
Private - wholly-owned 
subsidiary 
Competitive supplier 
$9.6(1994) 
388 
'leading pharmaceutical 
company in the country 
Low cost, efficient, 
pharmaceutical production 
and distribution 
Integrated financial and 
production systems 
Commodity Marketing 
Company 
Private Company - all 
shares owned by the 
government 
Former monopoly facing 
new competition 
$87.1 (1994) 
1006 
Competitive 'world class', 
customer-focused 
commodity marketing 
company 
Efficient supply chain 
management 
Distributed, end-user 
computing environment 
with centralized control 
Cross-Case analysis and discussion 
This section presents an analysis and discussion of the cases. Evidence from the case 
studies illustrates h o w the IS capability framework can be applied in organizing and presenting 
evidence. 
Establishing and coordinating organizational IS routines 
Analysis begins with the six strategic routines presented in Table 1. These routines focus 
on the key actions of managers and non-managers should take in designing, delivering, using IT 
systems. Managers and users are central in creating both the substance and the environment for 
IS capability building. In practice, the exercise of effective managerial IT skills is seen to be vital 
to the ability of the organization and its members in being successful in delivering IT solutions to 
the business (Mata, et al., 1995). A key proposition is that organizations with a high level of IS 
management capability will perform more successfully than those without.Strategic IS planning 
One of the core responsibilities of managers in organizations, particularly top managers, 
is to articulate a vision for the role IS will play in the business and to put in place the strategic 
framework that will ensure the effective integration of business and IS strategies. All the 
organizations studied understand the need for a well-articulated IS strategy and indeed have 
drawn up such strategies. The crucial difficulty they face is ensuring that their IS and IT 
strategies, in reality, align with their overall business strategy (Chan, et al., 1997). 
At PMC prior to 1994 insufficient provision was made for IT requirements although 
both the business and IS strategies called for extensive use of IT. This occurred because the 
essential IT management knowledge and skill were missing among the top managers who drew 
up the strategic plan. The discrepancy was subsequently rectified when a qualified IS manager 
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was hired to lead the IT implementation effort. The case studies show that in all the cases, IT 
responded to business initiatives rather than helped to shape them. 
Table 3 
Strategic IS Planning 
Electricity Supply Company 
• Well articulated IS strategy developed with help of 
consultants in 1987. 
• N e w strategy to cover 1995-2000 being developed. 
• Link between business and IT strategies were not always 
clearly outlined. 
• 1987 strategy was fairly static. Focus was on process 
automation. Systems envisaged in the original strategy 
were implemented even though significant technological 
changes had occurred. 
Pharmaceutical Manufacturing 
Company 
• IS strategy was narrowly focused on 
streamlining product costing and 
financial record keeping. 
• Although the use of IT systems was 
implied in the 1994 business plan there 
was no specific mention or planning for 
IT. Senior managers rectified this in 
1995 at the suggestion of the 
researcher. 
• N e w systems focused on automating 
current processes. 
Commodity Marketing 
Company 
• Original IT strategy developed by 
consultants in 1990. 
• Focus was on computerizing functional 
area activities. 
• 1992 M I S team IT Strategy Review 
found the strategy inadequate and 
inflexible. 
• Suggested a transformational role for IS. 
• Proposed an integrated approach with a 
business focus rather than piecemeal 
approach originally proposed. 
• Revised strategy was not formally 
adopted but management seems to be 
adhering to the principles outlined in it. 
IS organizational structure and governance 
• Systems development and implementation jointly executed 
by IT team and IT supplier. 
• Significant systems integration and IT operations 
capability developed internally. 
• IT originally reported to the C E O . However, later moved 
under the auspices of the Director of Corporate Planning. 
• IS steering committee chaired by C E O . 
• Functional area directors responsible for IS. 
• IT manager responsible for IT services. 
• IT divided into an applications group and an operations 
group. 
• Most current staff were recruited from other public sector 
organizations. 
• Retaining staff has not been a significant problem in the 
past even with relatively lower salaries than private sector. 
• Retention will become a more significant problem in the 
future. 
• Critical allowance' introduced for IT personnel. 
• Most IT activities are outsourced, 
except IT operations. 
• IT previously overseen by Finance 
Director. 
• Information systems manager hired in 
1994 when IT problems became too 
significant. 
• IS manager reports to Finance Director 
but is a member of the Directors and 
senior managers' decision making 
group. 
• N e w IS manager was "poached" from 
IT vendor. He was previously the 
consultant leading the systems 
implementation team. 
• Very small IT department with no 
immediate plans for expansion. 
• Small IT team with most systems 
development and deployment activities 
outsourced. 
• IT operations will be managed by the 
M I S group. 
• Between 1992 and 1995 M I S led by an 
Assistant General Manager. 
• Post 1995, M I S incorporated under 
Corporate Services Division along with 
Finance. 
• Difficulty in attracting and retaining 
high caliber IT people 
• Several IT staff, including the former 
Assistant General Manager left for better 
salary and conditions of service. 
• N e w M I S manager was "poached' from 
another company at high cost. 
• Career development opportunities 
viewed as important considerations for 
staff retention. 
IT systems delivery and integration 
• Strong support and direction from the CEO's office even 
though there have been several people in the position over 
the years. 
• Some functional area managers fully support IT 
deployment, others are less enthusiastic. 
• Originally the there was very little buy-in or ownership of 
IT systems development and deployment by managers and 
users. 
• Technology push approach led to significant resistance. 
• Functional areas given full responsibility for managing IS. 
IT depart tasked with delivery IT systems and services. 
• IT project management led by executive management 
committee. 
• A project steering committee had representatives from 
each functional users group (e.g. finance, HR, etc.) 
• Project management and implementation was executed by 
various application teams. 
• Each application team had members representing user 
groups and the IT vendor. 
• Experienced IT project manager brought in by IT vendor. 
• IT team, IT vendor personnel, and IT consultants, worked 
successfully to supplement and extend each other's 
competencies. 
• IT vendor restructured its organization and processes to 
better serve ESC. 
• Strong support and commitment 
among top management for IT systems 
deployment. 
• Finance Director a 'champion' . 
• Buy-in at lower managerial and staff 
levels is mixed. 
• Problems encountered in 
implementation makes people 
lukewarm about the systems. 
• Systems implementation handled 
almost exclusively by IT vendor. 
• Project management was handled by 
Finance Director and IS manager. 
• Major policy decisions made by senior 
management group. 
• IT vendors had significant difficulties 
delivering working systems. 
• IT staff not sufficiently competent to 
handle significant systems deployment 
challenges. 
• Strong top management support and 
commitment to IT systems deployment. 
• IT seen as pivotal to organizational 
transformation. 
• Significant user involvement and buy-in 
(particularly in the Finance area). 
• Team approach to systems design and 
deployment adopted. 
• Significant turmoil in IS group led to 
project delays. 
• Project management outsourced to 
consulting firm until new M I S manager 
was hired. 
• Significant problems with incompetent 
IT vendor prior to 1995. 
• Finance systems implemented 
successfully in March 1996. 
• N e w M I S manager was instrumental in 
the success achieved. 
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Table 3 (continued) 
IT-enabled change management 
Electricity Supply Company Pharmaceutical Manufacturing 
Company 
Commodity Marketing 
Company 
IT-enabled change is driven by both internal and external 
forces. 
Top management championed change. 
A variety of strategic change projects were instituted. 
They w e not always clearly connected strategically. 
Initial IT change efforts used a technology-push approach. 
Significant resistance ensued. 
Many staff felt threatened by new computerized systems. 
They feared loss of competence and jobs. 
Some, especially younger workers, embraced the change. 
Professional staff, particularly accountants, greeted the 
new IT systems with 'muted hostility'. 
High turnover of accounting staff resulted. 
N e w hires with more affinity to computerized systems 
were recruited. 
IT related change made the responsibility of functional 
areas. 
Awareness-building events plus regular newsletters used 
in communicating change. 
Some groups whose jobs were eliminated by new systems 
trained for new jobs. 
IT-enabled change management 
approach can be viewed as 'informed 
adhocracy'. 
Top management is willing but 
cautious in instituting IT-led change. 
Change strategy is not well 
coordinated. 
Major restructuring underway to 
flatten organization structure and 
improve productivity. 
N o clear link between general change 
effort and IT-led change. 
The company provided attractive 
severance packages for employees 
adversely affected by organizational 
change. 
Key staff retained through more 
attractive salary and benefits package. 
IT change is being driven by larger 
organizational transformation effort. 
Change is being driven from the top 
in response to external pressure. 
Large-scale change management 
initiative in progress, run by change 
management consultants. 
Focus on product and service quality 
and customer service. 
Introduction of IT not significantly 
resisted given the extensive focus on 
organizational change. 
IT systems 'welcomed' especially by 
finance group. 
IT performance and risk management 
Initially took a very long time to implement rT systems 
proposed in the 1987 IS strategy. 
Once it got going, systematically delivered IT solutions to 
all business units. 
N e w systems delivered positive financial and operational 
benefits. 
Systems rolled out incrementally to reduce risk of failure. 
Cross-functional applications teams ensured problems 
were quickly identified and resolved. 
Close working relationship with IT vendor ensured quick 
response to any Problem 
Significant financial risks since funding is not assured. 
Significant difficulty encountered 
implementing key IT systems. 
M u c h frustration on the part of users 
and functional managers. 
Many managers began to doubt the 
value of the IT investments. 
N e w IS manager was able to achieve 
some small successes soon after 
arrival. Helped to restore some 
confidence in IT systems among 
managers. 
Very little attention given to project 
risk management. 
Local IT vendor was not capable of 
fully supporting the implemented 
software package. 
Initial IT project had to be cancelled 
at a very high cost because vendor 
could not deliver the promised 
systems. 
After IT Strategy review a detailed 
systems requirements exercise was 
conducted. IT group failed to deliver 
any working system although they 
were well specified. 
Functional managers, especially 
finance, got very frustrated. 
N e w IS manager led successful effort 
to implement finance systems. 
Implementation Risk reduced by 
rolling out project in phases. 
IS-related organizational learning and knowledge development 
" —l T~. ~- ! ! r_ ' I T -1.....1 * c ~ m 
IS-related learning and knowledge development not 
approached strategically. 
It is mostly informal, although there are some structured 
mechanisms are in place. 
Formal mechanisms other than the systems analysis and 
design exercises include post implementation review and 
user satisfaction surveys 
Internal seminars, e.g. IT operations staff revising new 
computer procedures manual. 
Study visits e.g. sending staff to another larger electricity 
utility to study how IT systems are deployed and 
managed.. 
Staff encouraged to participate in professional computer 
society professional development program. 
Circulation of IT department minutes and documents 
Publishing of a Computerization Project Information 
Booklet which reviews the progress of the IT project. 
Contributions come from IT project team members. 
Very little R and D done. 
There is no library or access to a wide variety of 
information sources. I B M sources dominate. 
N o systematic strategy for IT-related 
learning and knowledge development 
Mostly experiential, single loop 
learning (Argyris and Schbn, 1978) 
Lessons learned not systematically 
captured 
Most of the IT-related knowledge 
reside in the minds of Individual 
managers such as IS manager and 
Finance Director. The company will 
lose the knowledge if they leave. 
Very little exposure to a variety of 
sources of IT knowledge. 
Apart from minutes from 
management meetings and reports 
such as the yearly strategic plan, there 
is little documentation supporting IT-
related learning. 
Some attempt to document learning. 
For example the IT Strategy Review 
led to rethinking of the role of IT in 
the corporation as well as a 
restructuring of the IT infrastructure. 
Much research done into 
technological options, evidenced by 
choice of a distributed client/server 
architecture. 
Much of the learning comes from 
personal initiative as opposed to 
corporate strategy. 
N o formalized access to published IT 
information sources 
Previous Assistant G M for IS left 
with a lot of personal knowledge. 
Company newsletter used to 
disseminate information about MIS 
activities. 
Significant company-wide effort to 
change organizational culture help to 
get rid of dysfunctional processes. 
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Instituting an appropriate IS organizational structure and governance model 
Determining the organizational configuration for the provision of IT services is a major 
concern that managers face. In the early phases of its IT implementation program, P M C 
depended almost entirely on outsourcing arrangements. Only a very small computer operations 
staff was maintained. IS responsibility fell to the finance director of the company. Commodity 
Marketing Company also depended on a very small group of IT people. Both companies 
experienced major difficulties deploying IT systems. P M C took more than two years to 
implement its financial system, part of an integrated production and financial management 
package. The IT supplier had a difficult time implementing and supporting the software 
applications it had recommended. The financial module only became fully operational after the 
arrival of the new IS manager. More than three years after the project started the full system had 
not been implemented. In contrast to P M C , E S C opted to develop a substantive IT department 
capable of implementing and maintaining most of the proposed systems. The IT department, 
comprising 27 specialists, has been instrumental in implementing most of the required systems 
across all divisions of the company. 
Creating an appropriate IS governance model is a key consideration in structuring the IS 
organization. A key aspect of this is where the IS function is positioned within the business 
(Brancheau, Janz, and Wetherbe, 1996). All three organizations involved in the case studies 
experimented with their IT governance structures. At ESC, the IS manager initially reported 
directly to the chief executive. This arrangement, while giving prominence to the role of IT, 
proved unworkable. The IS manager was not delegated enough authority. The chief executive, 
in turn, did not have the time to deal with the issues faced by the department. After a 
restructuring exercise the IT department became the responsibility of the senior manager in 
charge of corporate planning. C M C initially had an assistant general manager for management 
information systems. This put the M I S function on the same level as finance and other major 
divisions. Subsequent difficulties with implementing the IS system led to a downgrading of the 
position during a restructuring program. The IS manager now reports to the divisional manager 
for corporate services. 
IS managers continue to view the appropriate alignment of the IS organization as critical 
to IS success (Brancheau, et al., 1996). However, these case studies show that alignment is not 
simply about where the IS department is placed in the organizational hierarchy. It is more about 
whether or not its placement will allow the department to have sufficient authority and influence 
over the development and execution of IS policies and strategies. 
Managing IT systems delivery and integration 
Managing the delivery and integration of IT systems is among the most difficult challenge 
managers face. Implementation and integration challenges arise from at least four areas. These 
include: the lack of commitment, involvement, and support of top management; the lack of 
ownership and buy-in on the part of line of business managers and users; ineffective project 
management; and deficiencies in the organizational knowledge and technical competencies of 
both the internal IT group and the IT suppliers and external consultants. 
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Top management commitment to and involvement in the process of IT implementation is 
understood to be essential to integration success (Davenport, 1998). The support of business unit 
managers and their staff is equally important. IT implementation at E S C and P M C were almost 
wholly top management initiatives. Business unit managers initially, were less keen. 
Consequently, initial implementation efforts were IT-driven. This led to significant resistance 
problems at ESC. Resistance at P M C was more latent, in that while the systems were not 
resisted, they were not embraced enthusiastically. Business unit support at the C M C was more 
enthusiastic, particularly from the finance department. Finance managers were anxious to 
implement new IT systems because the old system was proving to be a major constraint on their 
work. They spearheaded the systems implementation process and were clearly frustrated when 
the IS department failed to deliver the systems on time. 
After facing strong resistance from business unit managers, new IT project management 
structures were created at ESC. Project teams and user groups were created for all major 
applications. The teams comprised systems analysts, business unit managers and other user 
personnel plus personnel from the main IT supplier. This created a much better working 
relationship and led to business managers assuming more ownership of their applications. The IT 
department was restructured so that it focused on managing the IT infrastructure and serving as 
technical consultant to the business units. Business unit managers were given direct 
responsibility for the applications being implemented in their areas and were held accountable for 
their effective performance. This emphasizes the need for IT decision-making responsibilities to 
be carefully allocated among IT and line managers if successful exploitation of IT resources is to 
be accomplished (Boynton, et al., 1992 p. 37). 
The contrast between the experience of ESC and that of the other two companies 
illustrates that successful integration of IS into the business is not only dependent on the 
competence of the IT department and business unit managers inside the firm but also on the 
competence and project management skills of external suppliers and contractors. W h e n E S C 
awarded a contract to its IT supplier, the supplier created a project management team that 
mirrored the teams within ESC. Because the project was the largest the IT supplier had ever 
undertaken, managers actually restructured the company to enable it to more fully meet the 
demands of its most important client. W h e n personnel in the supplier organization and the client 
were unfamiliar with the software applications selected for the project, they worked closely 
together to learn the applications so that they could then implement and support them. The 
project management approach taken by the IT supplier was instrumental in the success 
experienced in implementing the new systems. 
The IT supplier (a subsidiary of a major international IT corporation) chosen by PMC and 
in the first instance by C M C happened to be the same company. In both cases the IT supplier 
failed to deliver the promised services. It did not possess the competence locally to implement 
the systems it had recommended. C M C finally canceled its contract with the IT supplier, 
incurring a substantial cost. 
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Managing IT-enabled organizational change 
Managing IT-enabled change is becoming more complex because IT is allowing ever 
larger and more complex systems, and supporting interdependent business processes will require 
those larger and more complex systems (Benjamin and Blunt, 1992). The implementation of new 
IT systems at C M C was designed to support a larger effort in organizational transformation that 
is underway in the company. As a newly privatized company, it now faced competition for the 
first time. It needed to put in place systems that would enable it to deliver high quality products 
and services and to support its new decentralized management structure. The company instituted 
a whole series of change management and quality improvement training initiatives. Because IT-
related changes were anticipated, it did not meet the resistance that initially surfaced in ESC. 
Top management in all three cases were committed to change and led the change effort from the 
front. 
The resistance to IT-driven change experienced at ESC led to a restructuring of IT-
business relationships that restored the control over the financial systems to the finance division. 
The change allowed finance managers to assume responsibility for their IT systems and helped to 
restore trust and mutual respect between them and the IT group (a notion supported by Ross, et 
al., 1996, p. 34). Although technology-led IT implementation may be necessary it can be risky 
and is not sustainable in the long term. It may, however, be necessary to ensure the survival of 
the firm (Ross, et al., 1996). 
To reduce resistance to IT-induced change, managers should ensure that they address the 
concerns of employees threatened with job and power loss. W h e n the implementation of the new 
consumer information system at E S C eliminated all the jobs in a department, the redundant 
employees were retrained as tellers in the newly computerized banking halls set up by the 
company. Some staff welcomed the opportunity to develop new computer skills. At P M C 
employees affected by the company re-organization were given generous severance options. This 
was particularly attractive to older employees. 
Managing IT Performance and Risk 
A sure way to lose managerial commitment and confidence in an IT project is for the 
system to perform well below expectation. Project failures at both P M C and C M C tested the 
commitment of managers and their staff. At C M C managers developed a serious lack of 
confidence in the ability of the IT group to deliver the promised IT systems. Their confidence 
was restored when the newly hired MIS manager led the successful implementation of the 
finance systems. ESC's success in consistently delivering IT systems bolstered the confidence of 
managers, users, and IT staff. 
Managing IT project risk is one of the key factors for ensuring systems implementation 
success. Risk varies with project size, project scope and complexity, and with the organization's 
experience with the technology being deployed (Applegate, et al., 1999 p. 452). Projects also 
face financial, operational, and organizational risks. Each of the companies used a phased 
systems implementation approach to reduce risk of project failure. However, both P M C and 
C M C were exposed to enormous organizational and operational risk because of the inability of 
their IT supplier to deliver systems. E S C faces similar risks because it does not have guaranteed 
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funding to for IT investments. If funding fails it might not be able to renew or implement new 
systems in time. 
IS-related organizational learning 
The organizations studied faced three major learning challenges. These were (1) how to 
expand their IS-related learning horizons; (2) how to effectively embed new IS and business 
knowledge and lessons learned into organizational memory (Andreu & Ciborra, 1996); and (3) 
how to avoid certain learning traps and the retention of dysfunctional behaviors and practices 
(Hedberg, 1981; Levinthal and March, 1993). While all the senior managers and staff 
acknowledge the need for more structured learning about IT, none of the organizations had a 
comprehensive way of addressing this issue. Learning has taken place in all the companies but 
much of what has been learned has not been embedded into the permanent memory of the 
organizations. S o m e attempt at structuring learning is being made at ESC. Periodic seminars are 
held and a formal systems acceptance program is in place. Minutes of all meetings are kept and 
circulated. These are all ad hoc interventions, however, and not part of an overall learning 
strategy. 
The IT Strategic Review at CMC was a significant learning exercise. This was a personal 
initiative spearheaded by the former Assistant General Manager for MIS. Since much of what is 
learned is in heads of the individual IT staff member, the companies are liable to lose very 
valuable information when staff leave. There are very few instances of systematic learning 
through research activities. The organizations depend almost entirely on information provided by 
their IT suppliers. 
Assembling and deploying IS resources 
The acquisition and effective deployment of information systems resources (assets) have 
been shown to be crucial to organizational success in deriving benefit from IT (Ross, et al., 
1996). This study of information systems capability in organizations points to the strategic 
importance of seven essential resources. These are highly competent human resources, a flexible 
and robust IT infrastructure, capacity to finance IS/IT projects, distinguishable organization-wide 
IS/IT competencies, firm specific information and knowledge, supportive organizational culture 
and climate, and effective internal and external organizational linkage relationships. 
Human resources 
Having the right quantity and quality of IT personnel is absolutely essential. The case 
studies demonstrated the importance of having sufficient numbers of high quality personnel to 
carry out the strategic objectives of the organization. The experiences of E S C and P M C contrast 
with each other. E S C made a commitment to having sufficient IT staff in place to implement its 
IT strategy. Managers at P M C were reluctant to increase the size of its MIS department because 
they feared over-staffing. Over-staffing is a valid concern. However, without sufficient staff of 
the right quality effective systems implementation will be difficult to achieve. 
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Table 4 
IS-Related Resources 
Electricity Supply Company Pharmaceutical Manufacturing 
Company 
Commodity Marketing 
Company 
H u m a n resources Highly trained corporate IT 
staff (27 people). 
Average of 8 years experience 
in IT. 
Average tenure with the firm 
is just under 5 years. 
Former and current IT manager 
have M B A s . 
Most other staff have 
bachelors degrees with 
computing emphasis. 
Very limited with only 3 people. 
Focus has been on outsourcing 
of all IT functions except 
operations. 
Finance Director previously 
oversaw IT. 
N e w IT manager now employed. 
IT infrastructure 
Finance 
Wide area network based on 
IBM S N A architecture. IBM 
AS/400 hardware in 5 area 
offices and 2 power stations. 
170 workstations (excluding 
PCs). 
Modified package software 
solutions covering consumer 
billing, finance, job costing, 
planned maintenance, etc. A 
rudimentary EIS is in place. 
N e w systems planned for 
process and office automation. 
IS/IT 
competencies 
Initial implementation cost 
funded by government 
guaranteed loans. 
Operating costs funded by the 
company. US$6.25 million cost 
of new IT strategy to be funded 
by government guaranteed 
loans. 
Minicomputer with 21 terminals 
and 5 PCs at the manufacturing 
plant location. 
6 PCs running on a Novell 
Netware L A N at corporate head 
office 
Corporate head office and plant 
connected by X.25 link provided 
by PSTN. 
Package software for production 
and finance systems. 
Plans to implement office 
automation as well as EDI to 
150 sites by year 2000. 
Currently 5 IT staff at 
corporate headquarters. 
Previous and current IT 
managers hold M B A s . 
Other staff hold bachelors 
degrees in computing or 
business diplomas. 
Most staff have been with the 
company for under 2 years. 
Several (including the 
previous IT manager) left 
recently. 
All investments in IT and 
ongoing operations funded by 
the firm. 
Firm is fiscally conservative. 
Client/server computing 
environment with 13 P C 
servers and 110 P C client 
machines. 
PCs connected to L A N S at 
most sites and each Ian 
connected to a central hub 
over a wide area network. 
Package software for finance 
systems. 
Bespoke systems 
development (outsourced) 
using Oracle for other systems 
including producer accounts, 
stock control, fleet 
management, payroll, etc. 
Firm-specific 
knowledge and 
information 
Organizational 
culture/climate 
Significant capability in 
specifying systems 
requirements and designing 
systems. Highly capable in 
acquiring, modifying and 
implementing large package 
solutions. Good project 
management capabilities. 
Very experienced in deploying 
S N A architecture and 
managing IBM AS/400 
systems. 
Proprietary information and 
knowledge about customer 
electricity usage and demand 
patterns. 
Information about power 
production capacity, 
distribution, and planned 
developments. 
Transforming from a 
government bureaucracy to 
customer-oriented company. 
N o real systems development 
capability. Mostly competent in 
trouble shooting and operations. 
Limited knowledge of areas such 
as networking and data 
communications. 
IS manager has some experience 
with the integrated production 
and finance applications (having 
been one of the consultants that 
implemented the system). 
All investments in IT and 
ongoing operations are to be 
funded by the company. 
Because the company 
operates in the agricultural 
sector, profitability can 
fluctuate severely from year to 
year. 
The company depends on a 
lot of pre-season debt 
financing. 
Knowledge of pharmaceutical 
manufacturing processes, costs, 
suppliers and markets. 
Participative management. 
Small head office team 
consisting of C E O and assistants. 
IS systems development and 
project management skills are 
mostly held by the M I S 
manager. 
Some networking and data 
communication competence 
held by one IT staff member. 
N o current competence in 
working with Oracle. 
Proprietary information 
regarding commodity 
producers and markets. 
In-depth knowledge of 
product and related 
production processes. 
Major effort underway to 
replace conventional 
bureaucracy with high 
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IS-Related Resources 
Partnerships and 
linkage 
relationships 
Electricity Supply Company 
• IT department characterize 
challenges and difficulties as 
'opportunities'. 
• Team-oriented IT department. 
• Highly motivated IT personnel. 
• Internal links formalized 
through user groups, 
application teams, and steering 
committee. 
• Very effective links with IT 
suppliers and consultants. 
• Semi-formal links with other 
electrical utilities involving 
information and personnel 
exchange and visits. 
Pharmaceutical Manufacturing 
Company 
• Decisions made by directors in 
consultation with each other. 
• Conservative, paternalistic 
management style. 
• Senior managers are cautious but 
genuinely open to new ideas. 
• High commitment to IT among 
senior managers. More muted 
support from staff. 
• Internal links not formalized. 
Based mainly on personal 
relationships. 
• External links are strongest with 
its parent company. 
• Relationship with IT supplier 
strained because of problems 
delivering the production and 
finance systems. 
Commodity Marketing 
Company 
performance business units. 
• Staff somewhat anxious about 
the future. 
• Strong top management 
commitment to IT. 
• High level of commitment to 
systems deployment by 
Finance Department staff. 
• Internal links are being 
formalized though the use of 
application teams. 
• Strong external link with 
current group of IT 
consultants. 
• Tenuous relationship with IT 
vendors. 
The case studies demonstrated that having an IS manager with well-developed business 
and technical management skills makes a significant difference in the success of IS 
implementation projects. Such a manager is able to articulate, within the context of the business, 
how the organization can derive benefit from implementing computer-based systems. W h e n a 
new IS manager was finally hired at C M C , the company was able to terminate the project 
management services of the management consultants because the IS manager was able to draw 
on his substantial business and IT training and experience to give leadership to the project. 
Within a few months of the arrival of the new manager, the company was able to implement the 
new financial management system. 
Firms with high levels of IS capability have the ability to execute effective IT staff 
recruitment, development and retention strategies. The explosion in demand for IS applications 
coupled with the rapid changes in IT make it imperative for organizations to create effective ways 
of assembling and retaining highly qualified staff. 
Developing highly experienced and competent staff takes time, sometimes years and there 
is no guarantee that, once qualified, staff will remain with the company. As a consequence many 
companies opt to hire experienced IS staff to suit their current needs rather than develop them 
internally. Depending on the market to supply IT skills is a risky strategy, however. If newly 
hired staff is not properly inducted and motivated they will quickly move to a better position. 
C M C sought to build its IT staff quickly by hiring experienced IT people. Although this was 
pXabrnecessary given the urgency placed on implementing new IT systems, the new staff was 
not ableto n^gTateoickly into thebusiness. Some of the new staff soon left the company for 
b ^ r positions elsewhere. The assistant general manager for M I S also resigned leaving the IS 
E K ^ k and incapable of carrying out the IT ^ P ^ ^ J ^ K j e r ^ o 
management consultants had to be called i n ^ X ^ S i ^ S ! ^ " 
provide project management services. By contrast, t , ^ opieu ^ 
was able to build a very cohesive and highly motivated IT unit. 
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IT staff at E S C are not paid as well as those in other private sector companies, yet most 
have opted to remain. They seem to be motivated largely by the significance of the IT 
implementation project and by the congenial working environment. Because the company ,s 
constrained by public sector pay policies, it has very little flexibility to adjust financial 
compensation packages. Although the findings suggest that financial remuneration is not the 
only criteria for effective staff retention, E S C will need to find other substantive ways of 
compensating its staff if it expects to retain them. 
Companies intent on developing and sustaining their IS capability must focus on re-
selling the IT organization (Rockart, Earl & Ross, 1996). IS staff need to develop new 
managerial, technical and operational skills to effectively meet the demands brought about by 
changes in the business and technological environments (Lee, Trauth & Farwell, 1995). This is 
essential because current staff tends to have a deeper knowledge and understanding of the 
business and its relationships that is valuable when seeking to apply new technology or methods. 
N e w staff or consultants, however skilled, will take time to develop the same level of 
understanding. Staff in all three companies expressed their eagerness to develop new IT skills 
and learn new technologies. 
IT infrastructure 
A responsive IT infrastructure is viewed as key to long-term enterprise productivity 
(Brancheau, et al., 1996). Part of the difficulty P M C faced was directly attributable to the IT 
infrastructure that it had put in place. The technology on which it was based was no longer being 
developed by the IT supplier. It was a proprietary system and not many companies produced 
software for it. Software options were therefore narrow and the related support was limited. 
ESC's IT infrastructure was based on the I B M A/S 400 architecture. Because of the large 
installed base of A/S 400 systems the company had access to a wealth of applications. After 
discarding their previous supplier and their proprietary technology, C M C opted for a P C platform 
based on Windows NT. This gave them more flexibility. 
Once a choice of infrastructure is made it is very difficult to change platform without 
incurring significant cost in terms of money, time and competence. A change of platform may 
negate many of the applications and skills for which significant past investment have been made. 
A choice of platform, then, introduces a certain amount of path dependency. If E S C wanted to 
change to an IT platform based on U N D C or Windows N T it could not contemplate such a move 
in the short-term. The rigidities introduced by the past choices make it doubly important for 
great care to be taken when IT infrastructure choice decisions are made. 
Financial capacity 
Financial capital with which to fund IT investments is an essential organizational resource 
(Mata, et al., 1995), because significant investments in YT are often required in order to reap the 
benefits that IT systems promise. All the companies studied had adequate access to financial 
resources to fund their IT implementation program. P M C and C M C were both able to fund their 
IT programs from their own operations and expected to continue to do so in the future. E S C was 
dependent on external debt financing which had to be guaranteed by the government. This 
severely restricted its flexibility. Financing is not only important for the initial implementation of 
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the IT systems. It is probably even more important subsequently for maintaining and upgrading 
the systems. E S C has embarked on a second phase of IT implementation which is supported by 
government-guaranteed loans. The rapid developments in information technology make 
upgrading inevitable. Developments in the markets being served may mean that companies will 
have to make major investments to improve their market positions or simply to survive. 
Organizational IS/IT competencies 
An organization may have highly competent IT staff but still not possess significant 
organizational IT competence. A n important distinction exists between an organization having 
highly qualified people and one having high levels of organizational competence. Organizational 
competencies extend beyond the mere aggregation of individual competencies. The IT 
department at E S C exhibited a significant amount of organizational IS/IT competence. The 
effective deployment of computer-based systems there is not dependent on any one person. IS 
competence is diffused across the IT department and even among users. This contrasts with the 
situation at P M C where the M I S manager is the linchpin in the process of deploying IT resources. 
The small size and composition of the department makes it difficult for organizational IT 
competence to develop and be embedded. 
Firms need to develop managerial, technical, and operational IT competencies at 
individual, group, and organizational levels. Distinguishing between the different categories and 
levels of IS/IT competencies helps organizations address outsourcing issues. This distinction 
suggests that, depending on the particular situation, it is possible to buy certain competencies 
through outsourcing mechanisms. Therefore, E S C was able to contract with its IT supplier to 
provide a number of technical and project management services. C M C had a major application 
system developed by a software house. P M C depended on its IT vendor to implement and 
support its IT systems. However, organizations cannot totally outsource the responsibility for 
strategic oversight and management of IT (Lacity, et al., 1996). C M C came to realize that it 
could not outsource the overall management of the IT implementation project and get the type of 
integration necessary to make it a success. Organizational managers must understand that 
attempts to completely outsource all aspects of IS management and deployment could lead to 
failure of the systems. Even if most of the technical aspects are outsourced, organizations must 
invest in developing both IT management and operational skills. Outsourcing most of the IT 
function may also lead to a loss of innovative capacity (Earl, 1996). 
Organizations that possess high levels of IS/IT management competence will potentially 
have more successful outsourcing experiences. High levels of IT management competence 
makes it possible for organizations to engage in more outsourcing (Lacity, et al., 1996). 
Organizations with low levels of such competencies face tremendous risks in outsourcing 
arrangements. They may not be able to perform effective due diligence in choosing suppliers and 
IT solutions. Both C M C and P M C came to realize that their IT supplier did not have the 
requisite skills to implement the systems they had recommended. They had to move quickly to 
get staff capable of carrying the projects forward. 
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Firm-specific information and knowledge 
Proprietary information and knowledge about products, processes, customers, markets, 
and other factors are valuable in helping firms build their information systems capability. Firms 
may be able to create superior IT solutions based on their in-depth knowledge and understanding 
the organizations operations and processes. American Airlines' development of the Sabre system 
is an example of this. In all three cases, the companies possessed significant proprietary 
knowledge and information that was valuable to their success in deploying IT solutions. For 
example, C M C had a unique understanding of their commodity producers requirements 
developed over many years. Similarly, E S C had monopoly access to customers electricity 
demands and usage habits. P M C had an in-depth understanding of the pharmaceutical 
manufacturing process as well as the requirements of its customers. 
Organizational culture and climate 
An organization's IS culture and climate represents a shared and enduring corporate 
understanding of the role of computer-based information systems in the organizations. They 
reflect the organization's approach to managing, organizing and executing the tasks and activities 
surrounding the acquisition, deployment and management of the systems. A supportive IS 
climate and culture is one in which the implementation of computer-based information systems is 
positively and pro-actively received. This does not mean the unquestioning acceptance of IT 
systems. What it means, however, is that organizational personnel are predisposed to exploring 
the various opportunities provided by IT systems and do not resist the implementation of IT 
systems purely because of narrow self-interest. Such a situation is difficult to arrive at and has 
certainly not been widely demonstrated in the cases. 
In a supportive climate, top management are instrumental in creating the necessary 
environment for successful IT implementation. Here the appropriate resources are allocated, the 
relevant policies and procedures are enacted, and the appropriate rewards and sanctions are 
provided. Strong top management support for IT implementation is demonstrated in all three 
cases. For example, the general manager at C M C promised to do whatever was necessary to get 
the new IT systems in place. Top managers at E S C were willing to make significant 
organizational changes to ensure project success. A supportive climate is one in which 
organizational participants are encouraged to experiment and learn from their mistakes. They are 
empowered to pursue business objectives by through provision of the needed resources. Such 
support for openness and experimentation bring significant challenges for traditional managers. 
To encourage the development of firm specific IS knowledge managers will need to find ways of 
encouraging creativity without jeopardizing the integrity of the systems deployed. 
Organizational linkages 
One way of facilitating the effective integration of computer-based systems into the 
operations of the business is the building of mutually beneficial internal links between the IS 
function and the user departments. Henderson (1990) identified three preconditions for effective 
partnerships. These are mutual benefits, commitment, and a favorable predisposition to the 
partnership, which includes trust and favorable management attitude. Partnerships were more 
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effective when participants shared knowledge and resources, had effective links that enabled the 
exchange of information, and involved personal relationships. 
Effective internal links are built when the IS and functional departments work closely in 
identifying the business opportunities and challenges and jointly design and implement the 
solutions to exploit the opportunity or resolve the challenge. This joint effort is facilitated by 
project teams or working groups comprising both IT professionals and users. The application 
teams and user groups instituted within E S C exemplified such links. A similar situation is now 
taking shape at C M C that has instituted multi-disciplinary IT project teams. The essential 
ingredient to effective internal partnerships and linkages is good and trusting personal 
relationships between IT and user personnel (Ross, et al. 1996, p. 34). 
External linkages provide organizations with a rich source of new knowledge, resources 
and personal contacts. Information systems departments need to develop close and meaningful 
links with external parties. These links, whether contractual or not, need to be built on the same 
three principles of mutual benefit, commitment and trust. A n effective relationship between a 
client IS department and a service provider is a crucial factor in the effective delivery of IT 
services to the organization. W h e n committed and trusting relationships exist between suppliers 
and clients, care will be taken to ensure that the best service is delivered. The relationship 
between E S C and its IT supplier exemplified a relationship of mutual trust and commitment. The 
relationship between the two organizations went beyond the contractual obligations. Personal 
links between members of staff of both organizations developed over time. 
Beyond contractual links organizations can forge beneficial technological links with other 
institutions and professional groups. These organizations can play an important role in 
developing the stock of locally held knowledge about computer-based information systems. The 
IT department in E S C has forged new relationships with the YY departments of other electricity 
generating and distribution companies. They are engaged in a small number of study visits and 
exchange information relevant to the application of IT in the power-generating sector. P M C has 
similar relationship with its parent company. 
Understanding the impact of the external environment 
The impact of external environmental forces on the decisions that organizations make is 
well recognized. Organizations are products of the contexts in which they operate. Various 
aspects of the external context have impact, differently, on decisions about making IT 
investments. The case studies demonstrated the significant influence of government regulations 
on the IT investment decisions of the companies. The three companies operated in a restricted 
currency regime. They were forced to adopt very innovative strategies to get the required 
external funds to finance IT purchases. W h e n the restrictions were lifted a few years later the IT 
purchases (along with other technology purchases) were no longer a major concern for the top 
managers. 
Changes in the political environment can also affect organizations. The worldwide trend 
towards free markets and privatization of government owned entities have generated significant 
focus on efficiency and competitiveness. IT is invariably seen as instrumental in giving a 
competitive edge to businesses. C M C was previously a government-owned monopoly. With 
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privatization and the deregulation of the commodity market, the company n o w has to face up to 
new competitors. It sees the implementation of the new IT system as essential to its survival and 
competitive advantage. 
Developments in the technological environment pose interesting and daunting 
opportunities and challenges for organizations. The IT field has witnessed dramatic changes in 
technology. This means that technology can quickly become obsolete. N e w technologies also 
present new choices for addressing organizational needs. W h e n P M C chose its technology 
platform it did not have the same choices as C M C did a few years later. Significant and 
revolutionary change in personal computing technology had taken place in the intervening period. 
The history, ownership structure, management style, strategic intent, products and 
services, along with other firm specific factors helped shape investment decisions about IT in all 
three companies. 
Discussion: Building information systems capability 
The case studies have shown that information systems capability is a multifaceted 
phenomenon and that building such capability will be a difficult undertaking. The evidence 
shows that organizations cannot acquire capabilities to develop and deliver complex, 
organization-transforming information systems by simply acquiring certain IT assets. Building 
information systems capability will require continuous and intentional managerial and user action 
to institute and execute effective organizational routines, accumulate and deploy strategic IS 
resources, while understanding and correctly interpreting the significant impacts generated in the 
external environment. The exercise of effective managerial, technical and operational IT 
competencies is an imperative part of the capability building process. The ability of users at all 
levels of the organization to adroitly deploy and exploit the resources at their disposal 
demonstrate the level of IS capability present in the firm. Such capability develops when IT and 
complementary organizational resources are created and mobilized. Management plays an 
instrumental role in creating IT assets (Ross, et al, 1996), managing IT-enabled organizational 
change (Markus and Benjamin, 1997), creating an enabling organizational climate and harnessing 
the organization's learning potential. The extent to which management undertakes these tasks 
effectively characterizes the level of capability that the firm possesses in converting its IT 
resources into productive outcomes. IS capability building involves self-conscious, intentional, 
and intensive commitment to organizational learning. 
Figure 1 presents a conceptual model outlining the relationship between the three strategic 
dimensions of the IS capability framework which summarizes the empirical results from the case 
studies. This model is simplified and does not propose to capture the intricacies of the 
interactions among the components. It does suggest that to build IS capability, organizations will 
need to execute a repertoire of effective behaviors along the three strategic dimensions. They 
should: 
a. institute and execute organizational routines that will ensure that the processes for 
conceptualizing, designing, acquiring, deploying , and exploiting IT systems are 
proficient and effective; 
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Figure 1: Information Systems Capability Development Model 
b. accumulate and deploy high quality organizational resources that can be combined to 
create the platform for delivering value-generating IT systems and building long-term IS 
capability; 
c incorporate into decisions about IT investments, a prescient understanding of the 
challenges and opportunities presented by the various contexts influencing the 
organization. 
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IS capability building is inherently a dynamic, adaptive, integrative, and iterative process. 
The model in Figure 1 does not prescribe a 'correct' starting point of sequencing of activities. 
One significant empirical result is there may be no single 'correct' starting point. Real world 
organizations are at various stages of IS capability evolution. Research shows that strategic IT 
change can occur by a variety of means and not in neatly prescribed cycles (Yetton, Craig and 
Johnston, 1995). Rather than being sterile and neat, real world situations can be quite messy. 
Decisions about making strategic investments in computer-based information systems are likely 
to begin with formal strategic planning where such formal procedures are entrenched as part of 
normal organizational routine. This may not always be the case, however (Yetton, Johnston and 
Craig, 1994). 
The chaotic and volatile nature of the environments in which firms operate will ensure 
that IS capability building remains an integrative, dynamic and iterative process. N o amount of 
planning will account for all the contingencies that are likely to arise over time. Managers can 
only hope to outline a road map for achieving organizational objectives. The actual experience of 
pursuing those objectives will necessitate adjustments, refinements and even abandonment and 
total restructuring of certain strategies, processes, and technologies (Hammer and Stanton, 1999). 
In reality, the three processes of establishing and executing routines, acquiring and 
deploying resources, and understanding the environment overlap significantly. The level of 
overlap increases with time. After the initial phase of IT implementation, organizations must 
constantly be engaged in reinterpreting environmental signals and refining and augmenting their 
routines. IT assets will need to be augmented and upgraded. Capital and operating financing 
will need to be obtained. Changes will inevitably occur in the organizational culture and climate 
and internal and external partnerships will be developed and strengthened. 
The central message is that an organization cannot buy IS capability nor can it be acquired 
overnight. While it is possible to buy certain necessary resources and competencies (through 
outsourcing and other arrangements) it is difficult to outsource the organizational routines that are 
essential to the coordination and integration of computer-based information systems. Because 
capability building is a continuous, dynamic process which evolves in anticipation of and in 
response to the opportunities and challenges presented in the organizational context there is no 
end-point to IS capability building. Capability arises and grows as organizations, repeatedly and 
effectively, execute and refine their routines, acquire and deploy appropriate resources and 
become more prescient in translating their understanding of environmental opportunities and 
challenges into a precise agenda for action. Effective management and execution of IS-related 
routines is the source of organizational IS capability. Managers, therefore, have an essential role 
to play in deploying and managing IT resources and processes (Henderson, 1990; Mata, et al., 
1995). 
3. Summary and Conclusions 
This paper has presented the concept of information systems capability. It denotes an 
organization's capacity to harness and leverage complementary organizational resources in 
designing, acquiring, deploying, using and sustaining computer-based information systems to 
create sustainable business value. W e portrayed information systems capability as an 
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organizational attribute that extends beyond the capacity of any single individual or group within 
the organization, such as the IT department. This, because the introduction of computer-based 
information systems pervades a multiplicity of organizational functions and processes. It requires 
the commitment, support and involvement of all organizational participants, including top 
management, functional management and users, for its effective deployment and exploitation. 
The concept, information systems capability, derives specifically from the more general 
concept of organizational capabilities. In presenting and exploring the concept, we adopted a 
combined evolutionary and resource-based perspective. This emergent perspective suggests that 
information systems capability develops in organizations in an evolutionary and cumulative 
manner. Drawing on existing research concerning organizational capabilities, we proposed three 
strategic dimensions of information systems capability: routines, resources and contexts. 
The paper also provided a conceptual model for understanding how organizations can 
develop information systems capability. The dynamic and iterative nature of the IS capability 
building process was emphasized. Three important sub-processes, corresponding with the three 
strategic dimensions of organizational information systems capability were discussed. 
Limitations and Implications for Future Research 
An exploratory investigation of the concept information systems capability has been 
presented. There is reasonable justification for constructs presented in the paper arising out of 
both the literature and the case studies. However, these concepts need to be explored further. 
The three case studies, though useful, are not enough to provide full justification of the proposed 
framework and model. Future studies may take the form suggested by Gable (1994) which seeks 
to integrate survey research with case studies. Survey research should enable broader input and 
should contribute to testing the significance of the relationships among the framework's 
components. Use of multiple methods will also counter a frequent criticism of qualitative 
methods such as case study research by strengthening the potential for greater generalizability of 
the research findings (Jick, 1979; Marshall and Rossman, 1995). This strengthens the potential to 
capture a more holistic description of the capability framework under study and the relationship 
among its elements. With a between-methods approach to triangulation combining case studies 
with survey findings, the case studies should serve as a first round validation of the framework 
and provide significant background or contextual information pertaining to the organizations 
under study. The framework presented provides a broad map of key issues affecting 
organizational information systems capability building. 
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